The main purpose of this paper is to show that in bigeneralized topological spaces, the class of µ (m,n) -rw * -closed set is not related to any closed sets other than those that are studied in [7] . That is, the class of µ (m,n) -rw * -closed set properly settle between the class of µ n -regular closed and µ (m,n) -rw-closed sets. Moreover, properties of µ (m,n) -rw * -closed sets are further investigated.
Introduction
Using the concept of generalized topological spaces which was introduced byÁ. Császár [4] in 2002, C. Boonpok [2] introduced the concept of bigener-alized topological spaces in 2010. In this paper, the notion of regular weakly star closed set in bigeneralized topological spaces which was introduced by A. Laniba and H. Rara [7] in early 2015 is further investigated.
Preliminaries
Here, we recall some preliminary concepts needed in the study. See [7] for definitions and results used in this study but are not found in this paper. Definition 2.2 Let (X, µ) be a GT-space and A ⊆ X. Then the µ-alpha closure of A, denoted by αc µ (A), is the intersection of all µ-α-closed sets containing A. The µ-semiclosure of A (briefly sc µ (A)) and µ-semipreclosure of A (briefly spc µ (A)) are defined analogously as in µ-alpha closure of A. Definition 2.3 [6] Let (X, µ) be a GT-space. The intersection of all µ-regular semiopen subsets of X containing A is called the µ-regular semikernel of A and is denoted by µ-rsker(A). Theorem 2.4 [4, 8] Let (X, µ) be a GT-space and A, B ⊆ X. Then the following are true:
; (x) X and ∅ are both µ-regular semiopen and µ-regular semiclosed; (xi) If A is µ-clopen, then A is µ-regular closed; and (xii) A is µ-regular semiopen if and only if A is µ-regular semiclosed.
Definition 2.6 [1, 5, 7, 10, 9, 12, 13] A subset A of a BGT-space (X, µ 1 , µ 2 ) is said to be:
Theorem 2.7 [7] Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X. Then the following are true:
In this section, we establish more relationships of µ (m,n) -rw * -closed set in BGT-spaces and study more of its properties. We start by defining some existing weakly closed sets in bitopological space (X, τ 1 , τ 2 ) in the sense of BGT-spaces. Thus, if we take the GT's µ 1 and µ 2 in place of the topologies τ 1 and τ 2 , we have the following definitions.
Definition 3.1 A subset A of a BGT-space (X, µ 1 , µ 2 ) is said to be:
Definition 3.2 A subset A of a BGT-space (X, µ 1 , µ 2 ) is said to be:
Remark 3.3 Let (X, µ 1 , µ 2 ) be a BGT-space. Then the concept of µ (m,n) -rw * -closed sets is independent with the following concepts:
To see these, consider the set X = {a, b, c, d} with the generalized topologies µ 1 = {∅, X, {b}, {d}, {b, d}, {a, b, c}, {a, b, d}, {a, c, d}} and µ 2 = {∅, {b}, {d}, {a, d}, {b, d}, {a, b, d}}. Then, observe that {b, d} is a µ (1,2) -rw * -closed set but is not one of the closed sets mentioned from (i) to (xiii) and {a, c} is one of the closed sets mentioned from (i) to (xii) but not µ (1,2) -rw * -closed, and ∅ is a µ (1,2) -regular closed set but not µ (1,2) -rw * -closed.
The proof of the first result is straightforward.
Lemma 3.4 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X.
Remark 3.5 The following diagram shows the relations among the different types of closed sets discussed in Remark 3.3 and Lemma 3.4 . The following corollary follows from Theorem 2.7 (ii) and Lemma 3.4.
Remark 3.7 Let (X, µ 1 , µ 2 ) be a BGT-space. Then the concept of µ (m,n) -rw * -closed sets is independent with the following concepts:
(xi) µ (m,n) -swg-closed sets; (xii) µ (m,n) -wg-closed sets; and (xiii) µ (m,n) -mgclosed sets.
To see these, consider the set X = {a, b, c, d} with the generalized topologies µ 1 = {∅, X, {b}, {d}, {b, d}, {a, b, c}, {a, b, d}, {a, c, d}} and µ 2 = {∅, {b}, {d}, {a, d}, {b, d}, {a, b, d}}. Then, observe that {b, d} is a µ (1,2) -rw * -closed set but is not one of the closed sets mentioned from (i) to (xiii) and {a, c} is one of the closed sets mentioned from (i) to (xiii) but not µ (1,2) -rw * -closed.
Lemma 3.8 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X.
Proof : 
The following corollary follows from Theorem 2.7 (ii) and Lemma 3.8.
Corollary 3.9 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X. If A is both µ (m,n) -rw * -closed and µ m -regular semiopen, then A is 
Remark 3.11
The following diagram shows the relations among the different types of weakly closed sets discussed in Remark 3.7 and Lemma 3.8. Proof : Suppose that A is both µ (m,n) -rw * -clopen and µ m -regular semiopen. By Theorem 2.7 (ii), A is µ n -closed and by Theorem 2.7 (iii) and Theorem 2.4 (xii), A is µ n -open. Hence, A is µ n -clopen and by Theorem 2.4(xi), A is µ n -regular closed.
Lemma 3.14 A subset A of a BGT-space (X, µ 1 , µ 2 ) is µ (m,n) -rw-open if and only if F ⊆ i µn (A) whenever F ⊆ A and F is µ m -regular semiclosed.
where F is µ m -regular semiclosed.
Conversely, suppose that
Lemma 3.15 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X. If A is both µ (m,n) -rw-clopen and µ m -regular semiopen, then A is µ n -regular closed.
Proof : Suppose that A is both µ (m,n) -rw-clopen and µ m -regular semiopen. Since A is both µ (m,n) -rw-closed and µ m -regular semiopen, c µn (A) ⊆ A. Since A ⊆ c µn (A), c µn (A) = A implying that A is µ n -closed. By Theorem 2.4 (xii), A is both µ (m,n) -rw-open and µ m -regular semiclosed. Hence, A ⊆ i µn (A). Since i µn (A) ⊆ A, i µn (A) = A implying that A is µ n -open. Thus, A is µ n -clopen and by Theorem 2.4 (xi), A is µ n -regular closed.
Theorem 3.16 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X. If A is both µ (m,n) -rw-clopen and µ m -regular semiopen, then A is µ (m,n) -rw * -closed.
Proof : By Lemma 3.15 and by Theorem 2.7 (i), the theorem holds. Proof : Suppose that A is µ (m,n) -rw * -closed. By Definition 2.6 (i), rc µn (A) ⊆ U whenever A ⊆ U and U is µ m -regular semiopen. Let x ∈ rc µn (A) and suppose that x / ∈ µ m -rsker(A). Then there exists a µ m -regular semiopen set U containing A such that x / ∈ U . By assumption, it follows that x / ∈ rc µn (A), a contradiction. Therefore, x ∈ µ m -rsker(A) and so rc µn (A) ⊆ µ m -rsker(A).
Conversely, let rc µn (A) ⊆ µ m -rsker(A). Now, for any µ m -regular semiopen set U containing A, µ m -rsker(A) ⊆ U . Therefore, rc µn (A) ⊆ µ m -rsker(A) ⊆ U and so A is µ (m,n) -rw * -closed in X. 
Conversely, suppose that X \A ⊆ U where U is µ m -regular semiopen. Then 
Proof : Suppose that A is a µ (m,n) -rw * -closed set. Let X \ (rc µn (A) \ A) ⊆ U where U is µ m -regular semiopen. Then X \ U ⊆ rc µn (A) \ A and X \ U is µ m -regular semiclosed. By Theorem 2.7 (iv), rc µn (A) \ A does not contain a nonempty µ m -regular semiclosed set. Consequently, X \ U = ∅ and thus To see these, consider the set X = {a, b, c, d} with the generalized topologies µ 1 = {∅, X, {b}, {d}, {b, d}, {a, b, c}, {a, b, d}, {a, c, d}} and µ 2 = {∅, {b}, {d}, {a, d}, {b, d}, {a, b, d}}. Then, observe that rc µ 2 ({b}) \ {b} = {b, c} \ {b} = {c} where {c} is µ (m,n) -rw * -open. However, {b} is not µ (m,n) -rw * -closed.
Let the family of all µ m -regular semiopen sets and the family of µ n -regular closed sets be denoted by µ m -RSO(X) and µ n -RC(X), respectively. Proof : Suppose that µ m -RSO(X) ⊆ µ n -RC(X). Let A be a subset of X such that A ⊆ U , where U ∈ µ m -RSO(X). Then U is µ n -regular closed and rc µn (A) ⊆ rc µn (U ) = U . Therefore, A is µ (m,n) -rw * -closed. Conversely, suppose that every subset of X is µ (m,n) -rw * -closed. Then every subset of X is also µ (m,n) -rw * -open. Let U ∈ µ m -RSO(X). By Theorem 2.4 (xii), U is µ m -regular semiclosed. By Theorem 2.7 (ii), U is µ n -closed and by Theorem 2.7 (iii), U is µ n -open. Hence, U is µ n -clopen and by Theorem 2.4 (xi), U is µ n -regular closed. Therefore, µ m -RSO(X) ⊆ µ n -RC(X). Theorem 3.24 Let (X, µ 1 , µ 2 ) be a BGT-space and A ⊆ X such that A is µ (m,n) -rw * -closed. Then the following are true:
(i) A is µ n -regular closed if and only if c µn (i µn (A))\A is µ m -regular semiopen.
(ii) A is µ n -closed if and only if c µn (A) \ A is µ m -regular semiopen.
Proof :
(i) Suppose that A is µ n -regular closed in X. Then c µn (i µn (A)) = A. Consequently, c µn (i µn (A)) \ A = ∅. By Theorem 2.4 (x), ∅ is µ m -regular semiopen.
Conversely, suppose that c µn (i µn (A)) \ A is µ m -regular semiopen in X. Note that i µn (A) ⊆ A. Hence, c µn (i µn (A)) ⊆ c µn (A) ⊆ rc µn (A) and so c µn (i µn (A)) \ A ⊆ c µn (A) \ A ⊆ rc µn (A) \ A. Since A is µ (m,n) -rw * -closed, by Theorem 2.7 (iv) and Theorem 2.4 (xii), rc µn (A) \ A does not contain a nonempty µ m -regular semiopen set. Thus, c µn (i µn (A)) \ A = ∅ implying that c µn (i µn (A)) = A. Therefore, A is µ n -regular closed.
